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THE BEGINNINGS OF HUMAN HISTORY READ 

FROM THE GEOLOGICAL RECORD: 

THE EMERGENCE OF MAN 1 

By Professor JOHN C. MERRIAM 

UNIVERSITY OF CALIFORNIA 

Pleistocene Stages in Human History Subsequent to the 
Time of Heidelberg Man. III. 

THE earliest remains of man, known in the Pithecanthropus 
of Java and the Heidelberg type, are generally considered 
to represent stages of time not ranging far from the beginning 
of the Pleistocene period, or the geological division immediately 
preceding the present. It has been suggested that Pithecan- 
thropus is of Pliocene age. The Heidelberg jaw was consid- 
ered by Schoetensack to be possibly Pliocene, but is presumably 
not older than early or middle Pleistocene. With the exception 
of these two cases, the numerous occurrences of human remains 
found in deposits antedating the beginning of the present geo- 
logical period are all generally considered to be of middle to late 
Pleistocene age. 

Excepting a few widely scattered occurrences, ranging 
from Australia through Asia and Africa, the collections repre- 
senting Pleistocene man have been secured from formations of 
western Europe, and discussion of the next stages in human 
history is as yet mainly concerned with early man in Europe. 
This record fortunately occurs in a division of the geological 
story to which extraordinarily close attention has been given by 
reason of the interesting fluctuations of climate marking this 
portion of time. Before proceeding with a discussion of the 
occurrences of human remains and the nature of the evolution- 
ary sequence, it is desirable to sketch in a preliminary way an 
outline of the climatic and geographic history of this period, in 

1 Delivered before the National Academy of Sciences in April, 1918, 
as the sixth series of lectures on the William Ellery Hale Foundation. 
vol. x. — 29. 
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Fig. 1. Table Illustrating Relation of Stages in Human Evolution to Divisions 

of Geological Time. 

which we find man passing through some of the most significant 
stages in the whole course of his evolution. 



FLUCTUATIONS IN ENVIRONMENT OF PLEISTOCENE MAN IN 

EUROPE 

The story of glacial history in Europe corresponds closely 
with that of America, and is too well known to require more 
than the general statement that during at least four stages 
in this epoch, climatic conditions were of such a nature that 
accumulation of snow and ice in enormous quantities was per- 
mitted at altitudes far below the present snow line. The extent 
to which the climate differed from that of the present time 
varied for the several glacial stages, but in the most extreme 
advance ice seems practically to have covered the northern half 
of Europe, extending over the British Isles and across the con- 
tinent through Belgium, Germany and Eussia. Ice also reached 
down from the Alps and other ranges to levels much below those 
at present touched by glaciers. Between the ice epochs, the 



THE BEGINNINGS OF HUMAN HISTORY 427 

climatic pendulum, swinging in the return beat, brought con- 
ditions in some cases more closely approaching those of the 
warm temperate regions than we find represented in the present 
climate of western Europe. It is important to note that it was 
in this time of frequent and radical changes in climatic condi- 
tions, and therefore of variation in the whole environment, in- 
cluding animal and plant life, that the present high level of 
human evolution was attained. 

In the period of climatic changes of Pleistocene time the 
form of the land and distribution of water of the European 
region also varied much. Particularly in and near the second 
and third interglacial stages the British Isles and Iceland seem 
to have been connected with the mainland in the region of 
France and Belgium ; the North Sea was dry, and land extended 
across from Scandinavia to England. During this period, the 
boundaries of the sea were in general moved farther out along 
the borders of the continent than at the present time. There 
seems also to have been land connection between Spain and 
northern Africa and between Africa and Italy. 

During this period, we find not alone the climatic and geo- 
graphic conditions subject to modification, but the whole scheme 
of animal and plant life shifted greatly from stage to stage. As 
would be expected, during the cold periods waves of migration 
swept across the continent of Europe from the north, and the 
Arctic animals extended their range to the lower lands ; while 
during the stages of warm climate southern life reached north 
to England and middle Europe. Not only was the life shifting 
through migration of climatic zones, but great groups of species 
in many divisions of the animal and plant world disappeared, 
giving place to forms not known in previous time. These in 
turn became extinct and were largely replaced by new types 
before the beginning of the present geologic day. 

DEPOSITS CONTAINING REMAINS OF LATER PLEISTOCENE MAN IN 

EUROPE 

The geologic record of Pleistocene time out of which we read 
our human history is obtained from a great variety of evi- 
dences, including the accumulation of deposits in seas, lakes, 
rivers, and upon the land. It is read also from physiographic 
records shown in the sculpturing of land forms by wind, water, 
and ice; and in the history of a continuously changing living 
world, both plant and animal. The sequence of deposits in 
which entombed organisms have been discovered is compli- 
cated and difficult to read. It is moreover not the same record 
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Figs. 2 to 5. Cave Dwellings in the Vezere Valley, France. Fig. 2, Cave 
adapted for modern home. Fig. 3, Laugerie Haute, a modern dwelling on the site of 
cave deposits representing the stage of Cro-Magnon man. Fig. 4, Cave at Le Moustier, 
with deposits of Neanderthal stage. Fig. 5, Floor of Le Moustier covered with 
flaked flints. 



in all localities. Correlations or comparisons between widely- 
separated regions are made with difficulty. It is, nevertheless, 
true that with the combined use of all known agencies, includ- 
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ing the thermometer of climate in glacial history and the record 
of evolution shown in plants and animals, it has been possible 
through what amounts to international cooperation to work out 
a history with some degree of satisfaction. 

The human remains of greatest significance in Europe have 
been found in deposits of two kinds, one consisting of stream 
accumulations of clay, sand, and gravel ; the other the piling up 
of earth, gravel, sand, and stalagmite deposits in caves. 

The relative age of stream deposits, and of their entombed 
remains, may be determined by the sequence of layers resting 
one upon another in a single area; or may be indicated by a 
succession of terrace deposits representing remnants of ac- 
cumulated strata left stranded in the cutting of a valley. In 
general, we may not expect the best records of man to be found 
in formations made by streams. Although traces of skeletons 
are met occasionally, the destructive action of a stream is 
generally pronounced. Remains of implements, especially those 
of stone, being more resistant than skeletons, are better known 
in stream deposits. 

The most important source of human relics of Pleistocene 
time is found in the numerous caves of limestone formations 
in western Europe. Caverns have always been places of 
abode for many groups of higher animals, furnishing as they 
do shelter from the weather and protection against enemies. 
Caves have been unusually significant in study of the life of 
early periods because they have served as concentration points 
for the remains not merely of their owners, but of the whole 
range of other animals supplying food from the surrounding 
country. Cave deposits are also of exceptional significance for 
the reason that in limestone regions, lime-burdened water drip- 
ping from the roof upon bones or other relics has often encased 
them with a calcareous or stalagmitic covering. 

Man like other creatures seems early to have learned the ad- 
vantage of cavern life. In the cave he also accumulated heaps 
of bones representing the animals upon which he preyed, and 
his bones like those of other animals were entombed in earth, 
clay, gravel, and stalagmite deposits in the floor of the room that 
was once his home. In our search for evidence concerning the 
history of man in the long period through which he worked his 
way up to domination of the natural world, no information has 
been found to exceed in interest the records held for ages in 
safe keeping in the caves. A story of the beginning history of 
our race comes to us from these sources filled with the thrill of 
adventure, and showing always the upward striving of becom- 
ing man. 
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Figs. 6 and 7. Flaked Flints of the River Drift Stage. Adapted from Reinach. 

RIVER DRIFT MAN 

In the divisions of the geologic record succeeding those from 
which we have obtained Pithecanthropus and the Heidelberg 
man there are several stages at which relics apparently repre- 
senting human handwork have been found without accompany- 
ing skeletal evidence of man himself. Such remains are the 
flaked flints of Chellean and Acheulean types discovered espe- 
cially in stream deposits of the Somme Valley in northern 
France and in the south of England. These objects are found 
in deposits evidently younger than those from which the earlier 
eoliths are obtained and show clear evidence of purposeful shap- 
ing. They are flaked in such manner as to leave no doubt con- 
cerning the influence of an intelligent creature like man in their 
forming. They were evidently produced by beings of the 
human type inhabiting Europe subsequent to the time of Heidel- 
berg man and before the stage of the typical Neanderthal race. 

NEANDERTHAL MAN 

Following the stage of Heidelberg man the earliest human 
relics of which we have evidence in skeletal characters are those 
representing the Neanderthal race. This type is now well 
known by skulls and other skeletal parts from numerous cave 
deposits of western Europe. With these remains there have 
been found also abundant traces of implements and of the con- 
temporaneous animal life of this period. The materials avail- 
able have made possible a very satisfactory interpretation of 
the physical characteristics, industry, mentality, and environ- 
ment of the race. 

The Neanderthal type has been best known by a now famous 
skeleton obtained in 1856 in a cave near Diisseldorf. Other 
specimens of similar type are the Gibraltar, Spy, Chapelle-aux- 
Saints, and Le Moustier remains, together giving full oppor- 
tunity for interpretation of the characters of this remarkable 
race. All of these skeletons represent beings distinctly human, 
and with moderately large brains, but possessing exceedingly 
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Fig. 8. Skull of Neanderthal Type from Chapelle-aun-Saints, France, x i. 

Adapted from Boule. 
Fig. 9. Skull op Cro-Magnon Man from Les Eyzies, France, x \. 

low and generally depressed skulls with extraordinarily large 
ridges over the eyes. 

Associated with the remains of Neanderthal man in the cave 
deposits at various localities there have been found great quan- 
tities of flaked flints which were evidently the characteristic 
implements utilized by this race. In the famous cavern at Le 
Moustier enormous numbers of flints are known, of which some 
are discarded implements and others* are probably the byprod- 
ucts of implement manufacture. They all indicate a stage^ of 
development in which the flaking is sufficiently advanced to 
give a clean, sharp cutting edge undoubtedly used for a wide 
variety of purposes. 

In the same deposits with the remains of Neanderthal man, 
and with the relics of his culture, there are found abundant 
skeletal parts of the animals of the surrounding region which 
provided food and probably clothing. Other anim^h remains 
found in the caves may have been accumulated by carnivorous 
mammals occupying these shelters in intervals between periods 
of human habitation. From the evidence available we know 






Figs. 10 and 11. Flaked Flints from Floor of the Cavern of Le Moustier, x \ 
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Figs. 12, 13 and 14. Comparison of Skull of Neanderthal Man with a Chim- 
panzee, to the Left, and a Modeen Man, to the Right. 



that Neanderthal man was associated with the reindeer, woolly 
rhinoceros, woolly mamoth, horse, stag, giant deer, bison, cave 
bear, cave lion, and cave hyena. A large percentage of these 
animals are now extinct and are characteristic of the later 
Pleistocene of Europe. 

In many respects the Neanderthal type presents the most 
striking illustration of connection between the later stages of 
human evolution and the history of mammalian groups which 
in their development trend toward man in the distinctly pre- 
recent portion of the record of life. The history of the Nean- 
derthals lies well within a geological period distinctly separated 
from the present, the environment of this man was physically 
and biologically a world differing from the present, and the 
man himself differed markedly from any existing race. In very 
many ways the Neanderthals express that remoteness of time, 
difference of surroundings, distinct difference of physical char- 




FiG. 15. 



Restobation of Neandeethal Man. Drawn by Frieda Lneddemann, under 
the direction of the author. 
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acteristics, inferior level of industry, and limitation of mental 
development, which one might expect to find somewhere be- 
tween Pithecanthropus and modern races if the existing human 
group represents progressive development out of a more ancient 
and less human stock. 



CRO-MAGNON MAN 

At numerous localities in western Europe we find abundant 
evidence that a type of human being differing widely from the 
typical Neanderthals occupied this region between the time of 
Neanderthal man and the present epoch. These remains are 
found in cave deposits, and like those of the Neanderthals are 
associated with abundant implements and with the remains of 
a wide variety of animals which as their contemporaries fur- 
nished food and clothing. 

The history of this later type is known in several stages, of 
which one of the most important is that represented by the 
famous Station of La Madeleine, only a short distance from Le 
Moustier on the Vezere River in the French province of Dor- 
dogne. The skeletal remains of this race generally represent 
individuals of large size, with skulls corresponding in outline to 
highly developed types of the present period. The brain case, 
like that of modern man, has a large content, and the form of 
the brain corresponds to that of the vigorous mental types of 
the present day. 

Judging from physical characters alone one could not avoid 
the conclusion that this Cro-Magnon type represents a form of 
man skilled in thinking and in the expression of thought through 
action. It is, therefore, not surprising to find associated with 
this race a wide range of beautifully formed implements shaped 






Figs. 16, 17 and 18. Typical Magdalenian Flaked Flints from the Station of 
La Madeleine., France^ x 4. 
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from stone and from the bones of animals hunted. The stone 
implements show an advance in the art of chipping or flaking 
developed in various forms, some delicately flaked, others giv- 
ing long clean-cut lines and sharp edges. Implements of bone 
and antler are abundant and rival in their form and ornamen- 
tation the beautiful carvings of modern Eskimo. We find also 
on implements and on fragments of bone and antler extraordi- 
nary expressions of an artistic instinct represented in drawings 
of the contemporary animals and even of people. These illus- 
trations show us the reindeer, the mamoth, and the bison, as 
living creatures fully known to Cro-Magnon man and pictured 
by him in characteristic attitudes of action. Even more re- 
markable if possible are the wonderful series of drawings and 
paintings left by this race on the walls of many caves which 
were evidently not habitations but served some mysterious pur- 
pose not yet fully understood. 

The remains of animals associated with the Cro-Magnons 
include reindeer in abundance, horses, the woolly elephant, 
woolly rhinoceros, cave bear, lion, and many other creatures 
representing a fauna in large part extinct, and of which the 




Fig. 19. Representation of the Woolly Elephant, drawn on the Wall op the 
Cave of Combarelles, Les Eyzies, France. Adapted from Capitaii and Breuil. 




20. Painting of the Woolly Rhinoceros on the Wall of the Caye of Font- 
de-Gaume, Les Eyzies, France. Adapted from Capitan and Breuil. 



THE BEGINNINGS OF HUMAN HISTORY 



435 




Fig. 21. Restoration of Cro-Magnon Man. Drawn by Frieda Lueddemann under 
the direction of the author. 



surviving types are known principally from regions outside 
western Europe. 

In physical development, and apparently in mentality, the 
Cro-Magnons approached closely the characteristics of modern 
man. This race represents in western Europe the beginning of 
modern life taking its origin in ancient times. The Neander- 
thals go far in physical characters, in mentality, and in environ- 
mental setting to bridge the gap between modern man and the 
earliest humans. The Cro-Magnons show us that even the mod- 
ern cast of physical development is rooted deeply in the re- 
moteness of an early geologic day. 

SIGNIFICANCE OF DATA BEARING UPON THE PROBLEM OF HUMAN 

ORIGIN 

Passing in review the stages in evolution of man, it is de- 
sirable to note once more the evidence of geological succession 
of the four human types already discussed, and with this to 
state that all four were present on the earth before the begin- 
ning of the present period. The proof of their antiquity seems 
especially striking when we consider that between the time of 
appearance of the third or Neanderthal type and the present 
day events of great geological and biological significance pro- 
foundly changed the face of nature, and that after the Neander- 
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thals had become established in this region a period of fifty 
thousand to two hundred thousand years probably elapsed be- 
fore the modern races became dominant. 

It should be noted again that remains of the later stages, in- 
cluding Neanderthal, although apparently absent from the New 
World, seem widely distributed over Europe, Asia, and Africa. 
The first two stages, represented by Pithecanthropus and Heid- 
elberg man, are known by single occurrences, and the one gen- 
erally assumed to be the earlier is situated in a region known 
to be an area of evolution of the anthropoid group. 

We have also seen that the series shows us, in passing back- 
ward through it, a reduction in brain capacity, increase in the 
prominence of the face, and a general taking on of anthropoid 
characters, until the earliest form is recognized as unquestion- 
ably of all human types the one standing nearest to the apes, 
and yet apparently distinguished from anthropoids by its spe- 
cialized human limbs. 

While the evidence is incomplete, the record as it stands 
agrees down to extraordinary detail with the expectation which 
one might have of early human history based upon the view 
that man, while a derivative of the anthropoid group, is now 
widely separated from all simian types, and has presumably re- 
quired long ages in which to reach his present stage of differen- 
tiation away from the primitive stock. 

The earliest occurrences are at the geographic point where 
we would expect to find them. The earliest types represent ap- 
proximately the stages of evolution that the paleontologist 
would anticipate discovering in the strata from which they have 
been recovered. The later history shows a gradual modifica- 
tion at a rate corresponding in general to that seen in history 
of other groups of mammals. We note also that the family 
seems to spread itself gradually over the world, and as nearly 
as we can determine, with this wider distribution there begins 
the differentiation into distinct types or species characteristic 
of geographic provinces. 

In a word, human history, so far as the development of 
physical or biological man is concerned, indicates that our origin 
is comparable to that of other organic groups, and that we are 
apparently an outgrowth from the mammal world subject to 
the same laws of evolution and differentiation as are expressed 
in myriads of other organic types. The existing races of man 
represent the morphological and geographical expression of this 
evolutionary history. Their characteristics are clearly the re- 
sult of hundreds of thousands of years of differentiation. The 
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stamp that is put upon each type is the product of extraordi- 
narily complicated influences in which inheritance and environ- 
ment are essential elements. They are not fleeting impressions, 
but have significance comparable to that definiteness in organic 
type which leads us to expect the rose to beget roses, and lions 
to be the offspring of lions. 

As was noted in the introduction to the first lecture, stu- 
dents of biological aspects of the human problem have recently 
called particular attention to the importance of race as weigh- 
ing definitely in consideration of many world problems, along 
with the factors based upon differentiation of peoples according 
to linguistic stocks, ethnologic relationships, and social organi- 
zation. This is not interpreted to mean that great significance 
does not attach to the group influence in peoples organized ac- 
cording to ethnologic characters, or by reason of the effect of 
language, or through many other causes. It does mean that 
factors of fundamental significance, resting upon basal char- 
acteristics of human nature, brought out in our long history, 
and represented now in race, have perhaps received less con- 
sideration than is their due. It means not only that a clear 
view of the human situation must present a picture showing the 
common generalized characters represented in practically all 
human types and individuals, but that with these we must see 
also the length and breadth, the height and depth of human dif- 
ferences. Unless this view is taken we shall fall short of the 
interpretation of humanity needed in order to give to every 
group, as well as to every individual, that full freedom to de- 
velop its own peculiar talent, and to grow into the fullest use- 
fulness which we assume to be the natural right of all. 

And finally, the whole trend of history within the chapter 
just read from ancient records exhibits without question a 
definite progressive movement of the human type. This is ex- 
pressed in physical capacity for greater breadth of comprehen- 
sion, and in wider range of activity and occupation given by 
coordination of the brain and hand as also of the brain and 
tongue. Man of the present day may read his story back to that 
early stage in which he first sees himself distinguished from 
the beast. He sees the beast made to a man-like beast and then 
a man. Perhaps to you the student of this ancient life has 
seemed to look upon a passing scene which might well have been 
left unknown — and yet to those who read what he who runs 
may see, the present world is brighter for the view — the future 
built upon the upward striving of the past must see the best 
there is in life at length prevail. 



